Shortage Areas (HPSA) may receive less preventive care than others. The Reasons for Geographic And Racial Differences in Stroke Study (REGARDS) surveyed 30,239 African American (AA) and White individuals older than 45 years of age between [2003][2004][2005][2006][2007]. We compared medication use for CVD prevention by HPSA and insurance status, adjusting for sociodemographic factors, health behaviors, and health status. Individuals residing in partial HPSA counties were excluded. Mean age was 649 years, 42% were AA, 55% were women, and 93% had health insurance; 2,545 resided in 340 complete HPSA counties and 17,427 in 1,145 non-HPSA counties. Aspirin, beta-blocker, and ACE-inhibitor use were similar by HPSA and insurance status.
M ortality from cardiovascular disease (CVD) in the U.S. has declined over the last several decades.
1,2 A large percentage of this decline may be attributed to reductions in risk factor levels as well as improved therapies for secondary prevention in individuals with established CVD. 2 However, individuals with CVD who live in areas with limited access to primary care services may not be able to take full advantage of CVD preventive care. Consistent with this hypothesis, individuals in these areas are reported to have lower health status and increased mortality. [3] [4] [5] [6] [7] [8] In an attempt to improve access to primary care physicians in geographic areas or in population groups that lack sufficient access to primary care services, the Health Resource Services Administration (HRSA) designates geographic areas and population groups with insufficient access to primary care services as Health Professional Shortage Areas (HPSAs). 9 This designation results in the prioritization of physician placement in the National Health Services Corps and additional Medicare reimbursement in an attempt to increase the number of primary care providers in these areas. 9, 10 A HPSA can consist of an urban or rural geographic area, a population group, or a public or non-profit private medical facility. In order for a geographic area to obtain this HPSA designation, it must demonstrate that it: (1) is a rational area for the delivery of primary care services, (2) has a population to primary care provider ratio greater than 3500:1 or greater than 3000:1 with increased primary care needs, and (3) has insufficient access to primary care in neighboring areas. 9 There is well described geographic variation in the delivery of CVD-related services, including preventive care, in the U.S. [11] [12] [13] [14] [15] [16] However, these studies have not examined how residence in a federally-designated primary care HPSA affects CVD-related care. We examined the use of medications for CVD prevention by HPSA classification among individuals with CVD or diabetes, a coronary artery disease risk equivalent, in the the REasons for Geographic And Racial Differences in Stroke (REGARDS) study, a nationwide, community-based cohort of 30,221 White and African American (AA) men and women. We hypothesized that REGARDS participants living in HPSA designated areas would be less likely to receive medications for CVD prevention than those living in non-HPSA areas.
methods
Study population. The REGARDS study has been described in detail previously. 17 Briefly, REGARDS is a prospective study of 30,239 community-dwelling individuals recruited between 2003 and 2007. By design, the cohort is 42% AA and 55% female. Because the primary goals of REGARDS are to elucidate regional and racial differences in stroke, the Stroke Belt, located in the southeastern U.S., was over-sampled such that 20% of the overall cohort was selected from the so-called buckle of the Stroke Belt (the coastal plain region of North Carolina, South Carolina, and Georgia); 30% from the rest of the Stroke Belt (the remaining parts of North Carolina, South Carolina, and Georgia plus Alabama, Mississippi, Louisiana, Arkansas, and Tennessee); and 50% from the remaining 40 contiguous states. Individuals were identified from commercially available lists and contacted by mail and telephone. Upon enrollment, participants underwent a computer-assisted telephone interview followed by an in-home examination. During the telephone interview, demographic and self-reported medical information was obtained, including insurance status. During the in-home examination, the participant's blood pressure was measured, blood samples were collected, and a medication inventory was obtained.
HPSa classification. Using data from HRSA, 9 we classified counties as complete, partial, or non-HPSA counties. We classified a county as a complete HPSA county if the entire county had the HPSA designation, a non-HPSA county if none of the county had the HPSA designation, and a partial HPSA county if only portions of the county had the HPSA designation. Partial HPSA status occurs when an entity such as a health care facility obtains HPSA status, but the county as a whole does not or some, but not all, census tracts are declared geographic HPSAs within that county. Similar to previous researchers, 5, 7 we excluded participants living in partial HPSA counties since results are difficult to interpret. This resulted in a final sample of 19,972 REGARDS participants. cardiovascular disease prevention. Based on national guidelines, 18, 19 we examined the use of aspirin, beta-blockers, angiotensin converting enzyme inhibitors (ACEI) or angiotensin receptor blockers, statins, and warfarin at baseline in REGARDS by HPSA classification for the clinical indications defined in Table 1 . We defined baseline prevalent CVD as a self-reported history of myocardial infarction, stroke, coronary artery bypass surgery, percutaneous coronary intervention, carotid artery surgery or stenting, or surgery for peripheral arterial disease or abdominal aortic aneurysm. Diabetes was defined as a self-reported history of diabetes or the use of medications for the treatment of diabetes. Hypertension was defined as a self-reported history of hypertension or high blood pressure or the use of medications to treat high blood pressure. Chronic kidney disease was defined as an estimated glomerular filtration rate of 60 mL/min/1.73m 2 as assessed by the Modification of Diet in Renal Disease equation 20 or being on dialysis. We lacked sufficient data on indications and contraindications for anticoagulation in individuals with a self-reported history of atrial fibrillation, thus, for this analysis, we considered all individuals with a self-reported history of atrial fibrillation as being eligible for warfarin anticoagulation.
Definition of covariates. In order to estimate the amount of poverty within each county, we used data from the U.S. Census Bureau. These data provide estimates of the proportion of individuals living below the poverty within each county in the United States. 21 Medication adherence was defined using the four-item Morisky scale where a yes answer to any question was categorized as non-adherent. 22 Functional status was assessed by the physical component summary score of the Short Form-12. 23 The presence of depressive symptoms was defined as a score of 4 on the Centers for Epidemiologic Study Depressive Scale.
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Statistical analysis. We analyzed the cross-sectional association between countylevel HPSA designation and the use of medications for CVD prevention at the baseline REGARDS study visit. We analyzed variations in socio-demographic characteristics (age, race, gender, education, income, and the proportion of the county population below poverty), health behaviors (medication adherence), and health status (functional capacity and depressive symptoms) by HPSA designation using analysis of variance for continuous variables and chi-squared for categorical data. Then, we constructed separate multivariable logistic regression models for each indication in Table 1 for individuals living in complete HPSA counties compared with those living in non-HPSA counties, adjusting for socio-demographic characteristics, health behaviors, health status, and insurance status. Because we were interested in how insurance status might modify the relationship between HPSA designation and the use of medications for CVD prevention, we conducted an additional series of analyses by dividing participants into four groups: (1) insured individuals who lived in non-HPSA counties (Insured/non-HPSA), (2) insured individuals who lived in complete HPSA counties (Insured/HPSA), (3) uninsured individuals who lived in non-HPSA counties (Uninsured/non-HPSA), and (4) uninsured individuals who lived in complete HPSA counties (Uninsured/HPSA). To compare the odds of receiving each medication for CVD prevention at baseline by HPSA and insurance status we performed multivariable logistic regression using the Insured/non-HPSA participants as the referent group, adjusting for socio-demographic characteristics, health behaviors, and health status. The mean age of our participants was 649 years. Overall, 42% were AA, 55% were women, and 93% had health insurance. Insured individuals were older, more likely to be White and male, more educated, had higher incomes, and had higher medication adherence than their uninsured counterparts ( Table 2 ). Individuals living in complete HPSA counties were more often White, less educated, had lower incomes, and lived in counties with a higher proportion of poverty than individuals living in non-HPSA counties.
The use of aspirin, beta-blockers, and ACEI or angiotensin receptor blockers did not vary by insurance status or HPSA classification (Table 2 ). However, uninsured individuals were less often taking statins or warfarin than their insured counterparts.
In multivariable analyses, the odds of medication use did not differ according to HPSA status; aspirin (adjusted odds ratio 1. (Table 3) . Compared with insured/non-HPSA county residents, the odds for use of statins was 26% lower for the uninsured living in non-HPSA counties and 46% lower for uninsured residents of HPSA counties. There were too few uninsured participants living in HPSA counties with a self-reported history of atrial fibrillation to conduct multivariable analyses on warfarin use.
Discussion
Numerous previous studies have described significant geographic variation in the provision of CVD-related services, including preventive care. [11] [12] [13] [14] [15] [16] However, to our knowledge, the role of HPSA status in regional variations in CVD preventive services has not been reported. We demonstrated that lack of access to primary care as defined by HPSA classification alone was not associated with a decreased use of medications for CVD secondary prevention among REGARDS participants. However, uninsured participants were less likely to receive statins or warfarin than their insured counterparts. Descriptively, these insurance status effects were strongest among those living in complete HPSA counties. These results suggest that living in HPSA counties alone is not a barrier to obtaining CVD preventive medications as long as insurance coverage is available. However, the lack of insurance, especially for those living in complete HPSA counties, was associated with a decreased likelihood of treatment with statins and warfarin. These findings support the importance of insurance coverage in assuring that proven preventive services are received by all individuals at risk, and also suggest that the uninsured living in complete HPSA counties are particularly vulnerable. Previous studies have reported an association between HPSA designations and decreased health status. 5, 7 The results of our study suggest that this association may not be mediated by variations in CVD preventive services, as there was no association between HPSA status and decreased use of medications for CVD prevention. The HPSA designation is intended to motivate physicians to practice in areas with insufficient primary care physicians. Therefore, one interpretation of our findings is that this designation has been successful in improving access to primary care. However, it is also possible that the current HPSA designation may not be reliably identifying those most in need of preventive care services. This possibility is supported by the fact that HPSA designation is only granted after a somewhat complex application process; concerns have been voiced that some areas at great need may not be able to apply for the designation successfully. 25 Therefore, our results may have underestimated the degree to which lack of access to primary care services affects the use of medications Among those with a qualifying condition as defined in Table 1 . . 26 The benefit in those with a history of coronary heart disease is even greater. In these individuals, statin therapy is associated with a 16% reduction in all-cause mortality (RR 0.84 [0.79-0.89]) and a 25% reduction in coronary heart disease mortality or non-fatal myocardial infarction (RR 0.75 [CI 0.71-0.79]). 27 The lower use of these medications among uninsured individuals, particularly those living in complete HPSA counties, places them at increased CVD risk.
As with the use of statins, we observed a significantly lower use of warfarin in the uninsured, particularly among those living in complete HPSA counties. These findings were limited by the small numbers of participants living in complete HPSA counties with atrial fibrillation, and should be confirmed in larger samples. Additionally, we are unable to adequately access each participant's indications and contraindications to the use of warfarin beyond their self-reported history of atrial fibrillation, although we do not suspect that these indications or contraindications vary by HPSA classification. It is possible that although warfarin is available as a generic and is relatively inexpensive, the additional monitoring and follow-up that is required may be a significant barrier to the use of warfarin in the uninsured, particularly among those living in complete HPSA counties who also may have difficulty accessing primary care physicians. While additional monitoring for statin therapy is not as cumbersome as for warfarin, we note that simvastatin only became generic in 2006, near the end of our study period, whereas the other drugs study were available in generic form at the time of our study. Although our study was not designed directly to assess reasons for the utilization patterns we observed, it is possible that the additional monitoring required for warfarin therapy and to some extent statin therapy as well as the additional expense of statins may have been reflected in their lower utilization among the uninsured, particularly among those living in complete HPSA counties.
Our study has a number of additional limitations. Although REGARDS involves a nationwide community-based cohort, it may not be representative of the entire U.S. population. REGARDS includes a relatively older population of Whites and African Americans with a mean age of approximately 65 years, and 90% of the participants had some form of health insurance. In complete HPSA counties, 91% of our participants had some form of health insurance, which is greater than what has been estimated in other studies, where as many as 18% of individuals living in HPSA designated areas are uninsured. 5 Extrapolation to younger individuals or those of other ethnicities may not be appropriate. Additionally, the HPSA designation changes over time. In this analysis, we were unable to examine how changes in a county's HPSA designation or the length of time that a county had the HPSA designation might change our findings. We also lack sufficient data on indications and contraindications for the use of warfarin for stroke prevention in atrial fibrillation. The lack of these data may bias our findings. In this study, we only examined a narrow range of primary care services for CVD prevention. Other primary care services may not have similar findings. Last, we are unable to determine how the increased availability of simvastatin as a generic after 2006 would change our findings.
In conclusion, we observed a lower use of statins and warfarin among uninsured REGARDS participants, an effect that was more pronounced among those residing in complete HPSA counties, as compared to insured participants. These findings suggest that uninsured individuals who live in areas with decreased geographic access to primary care services are particularly vulnerable to CVD events. Whether recent heath care reforms will remedy this disparity remains to be seen. 
